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(57) Abstract: [PROBLEMS] To provide: a water-soluble transition metal/diamine com- 
plex which can be easily separated from reaction products through liquid separation, etc. 
and is recycleable; an optically active diamine compound constituting the ligand of the 
complex; and a catalyst for asymmetric synthesis which comprises these. [MEANS FOR 
SOLVING PROBLEMS] A water-soluble, optically active transition metal/diamine com- 
plex represented by the general formula (2): [wherein R 1 and R 2 each represents hydrogen, 
(2) a hydrocarbon group, -S0 2 R 13 (wherein R 13 is a hydrocarbon group, substituted amino, 
etc.), etc.; R 3 to R 12 each represents hydrogen, a hydrocarbon group, alkoxy, substituted 
amino, etc.; M represents a transition metal; X represents halogeno; L represents a ligand; 
and * indicates asymmetric carbon; provided that at least one of R 3 to R 7 and R 8 to R 12 
is substituted amino]. The catalyst for asymmetric synthesis contains the complex. Also 
provided is a process for producing an optically active alcohol, which comprises using the 
catalyst to asymmetrically reduce a ketone. 
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[0039] _hfB— KS&a) ^ (2)Rm<Dm<D^K^^X^ R 3 ~R\ RXfR 8 ~R 12 <Dft<D'P 

±m—nst^(2), (3)jsaj^(Dm.^\z.id\^x^ Mx^n^m^^mbvxi^ 

x-e^^tb^/M^^V^^bT^, ^yjftDK^ &sfrD§^ HitJj§H\ a^^Jm^- 

[0040] L-c^^nsK^^tt, ^i4e^^0*lv\ tpmm^bisXi^ r^/vm 
xm^nx\^xhx\^^m^^). nrw&tt&m, ^m^mm^-m 

mm&<D^Mfc&wb\^xfe^>^m$mfbtiZo 
T;v^-;vmM^mmi^mb\^x\^ mx-U. mt^mnik&mwpt^b^im 
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[0041] ^mm^±m-m^(i)^m^ti^^m^T^h^mmr.yt'^m^T 

^I^KDWt.liat (1R, 2R), (IS, 2S), (1R, 2Sh (IS, 2R)#:^ 
HtlZ>i>K tp^h, (1R, 2Rh (IS, 2S)fc&&iZlA/^><DbLXmft>tlZ>o 

±m^m^rv^^(i)(DMci^mt^x^0m^ ur, 2r)-i, 2- 

5^(4— N, N-^f/V7$/73:=/V)xfl/y^ny, (IS, 2S)-1, 2-^(4- 
N, N-^^/VT^/^^/^^l/^T^ (1R, 2R)-1, 2— S^(4— N, N 
—*?zx&~)VT%S7^=- ;V)^U>i?T^>, (IS, 2S)-1, 2 — 5^(4— N, N-v^ 
^/VT^y^xv^^^W^T^ (1R, 2R)-1, 2— S^(4— N, N-^nt> 
T5y^^/V)^W^>?T5^, (IS, 2S)-1, 2-> ? (4-N ) N-^DtVV7^ 

[0042] _hiE— ^(l^-e^^tt^^T^b^^, ^-fe^Sr^ftr^rSf^b-a^ 

Ttt, (1R, 2R)-(N-^^^/V^/V)-l, 2-> ? (4-N, N-v>y 

^•/VT^y^^/W^W^T^^, (IS, 2S)-(N-^0-ifV^/V^/V)-l, 
2— ^(4-N, N-^y^/VT^y^^/^rc^W^T^^ (1R, 2R)-(N-p- 
Y/V^y^/V^^/V) —1, 2-v ? (4-N, N-v^y^/VT^y^^^ ^x^ky^T^ 
>\ (IS, 2S)-(N-p-fv^^/M}wV)-l, 2-v ? (4-N, N-v^/KT^ 
^xsiA'Jxfl/y^r'y, (1R, 2R)-(N-y^^/V*^/V)-l, 2— S?(4- 
N, N-^y^/VT^y^^/V)^!/^^^. (IS, 2S) - (N-y^^/V*^ 
/V)-l, 2-v ? (4-N, N-i^y^/VT^y^^/^^^W^T^ (1R, 2R) - ( 
N-MJ^/V^-ny^^/V/K^/V) — l, 2-v ? (4-N, N-v^/VT^y^^/V)^ 

(IS, 2S)-(N-MJ^/V^-ny^>-^/V^/V)-l, 2-S?(4— N, 
N-v'y^/VT^y^^/H^i/^T^^, (1R, 2R) - (N — <^V^/V*^ 
7V)-1, 2-v ? (4-N, N-^xf;l/T5/7i^ /V) ^^W^T^, (IS, 2S) - 
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(N-^^V^/V^/V)-1, 2-> ? (4-N ( N-i^^-^-/vT^yy^^M^-^-u 

y^T^y, (1R, 2R)-(N-^<^i?V^/V*^/V)-l, 2-v ? (4-N, N-v^P 
tVVT^y^^/^) (IS, 2S)-(N-^OirV^/k^/V)-l, 2 



[0043] JifB^^tt^T^^b^Cl)^^^*^^^^^^, TfB-^(la) 



D£*, r x ~r\ r 6 -r 9 , r*\ r 12 , r 14 , R 15 &tw»fB^c 0 ] 

[0044] ±|B— «^(lb)^$tl^^5Wb^©rt©3fe^fiH4^T5>'>fb^ 

-^(lc) 
Wk9] 




(1a) 




(1c) 



WO 2005/092830 



25 



PCT/JP2005/005728 



[0045] *&W(D±m-m^(2)x*mtsftzft¥mvm&&m-VT^$gi£iskT. % 

¥fe&m&&m-^T^$lif£(2)mir 0 lKte, (ir, 2Rh (IS, 2S), (1R, 2 
S), (IS, 2R)fte&*STfeJx3tf^ ^"eti, (1R, 2R) N (IS, 2S)ft&&--£LAf*b<D£l, 

Wbio] 




R>, R2 : H, -S0 2 C 6 H 5 , -S0 2 C 6 H 4 -p-CH 3 , -S0 2 C 6 H 4 -p-S0 3 Na, -S0 2 CF 3 , — S0 2 -^ J> 

s 

R14 Ris : CH 3 , C 2 H 5 , C 3 H 7 
M : Ru, Rh, Ir 
X : CI, Br, I 

[0046] ^mm<D±m-^(2)xm^ti^yt^^m^m-^r^^Wi(D^^^ 

MbVXti, TIE— ^ (2a) 
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,14 



(2a) 



R 



,14 



)xm^ti^^^^m-^r^^m^^m^^x^mmxh^x-h 

ti, tut. m^nmi^x\^<xh, mnmzwt&bte^x^zh&h&i&iZo 
±m-M^(i)xm£fo%ft¥m^T^k&m<Dmi&tL,xtt, mz.tt. -ust 

Si (Id) 
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Mbi3] 

R 4 




ffffE— ^£(ld),&XF(2c) l^JtSORW-e^^tbSiltb-CH:, mTfB— ^( 
1) -e^^^^^tt^T^Wb^^^BfflE-^ (2) "C^$*x53te^ffi»^ 

, Mxmg&m-fbfrZo mmmt^x^ m*.t£. mm. mtTKmm. y>- 
Mtttt. ^sfe, mm, ^^m, ?^>m, ^nnm ^pp^ hy^ 

nngjsgk hy^/v^ng^ ^E#Mfe, ittJ^vx^, =»^&, -^n^, 7 

m^m. yy=twi^ ?v=i— /vm^(D^/v^>m;^^^/^^^ 
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Z>^bhX^% 0 &it, tlflB— jR^(ld)Xtt(2c)©fifefii:bTH:, l«K©lfc!fi©* 

rtbfeoMfefitt. ^ifeldiDJSagt- srt^^So 
[0047] WTfffl v ^fctbS-blB— JR^: (3) ^&h^»^W>ffr^ [KT, «^feJS 

>ffrfr$j(3)£B&1- 0 ]0*f«^LT^, #[|xJ^ [RuCl (benzene)] , [RuBr ( 

2 2 2 

benzene)] N [Rul (benzene)] % [RuCl (p-cymene)] » [RuBr (p-cymene)] % [R 

2 2 2 2 2 2 2 

ul (p-cymene) ] » RuCl (hexamethylbenzene) ] » [RuBr (hexamethylbenzene) ] 

2 2 2' 22 2 

N [Rul (hexamethylbenzene)] » [RuCl (mesitylene) ] » [RuBr (mesitylene) ] ^ [ 

2 2 2 2 2 2 

Rul (mesitylene) ] ^ [RuCl (pentamethylcyclopentadiene) ] > [RuBr ( 

2 2 2 2 2 

pentamethylcyclopentadiene) ] » [Rul (pentamethylcyclopentadiene) ] » [RuCl (c 

2 2 2 2 

od)]ru [RuBr (cod)]ru [Rul (cod)]ru [RuCl (nbd)]ru [RuBr (nbd)]n, [ 

2 2 2 2 

Rul (nbd)]ru RuCl yfcftl^k RuBr ^K^P^, Rul yfcftJ^k [RhCl ( 

2 3 3 3 2 

cyclopentadiene) ] N [RhBr (cyclopentadiene) ] ^ [RhI (cyclopentadiene) ] ^ [Rh 

2 2 2 2 2 

CI (pentamethylcyclopentadiene)] N [RhBr (pentamethylcyclopentadiene)] % [Rh 

2 2 2 2 

I (pentamethylcyclopentadiene)] % [RhCl(cod)] » [RhBr (cod)] » [RhI (cod)] 

2 2 2 2 2 

, [RhCl(nbd)] . [RhBr(nbd)] . [Rhl(nbd)] , RhCl ;fcfnJ»K RhBr ^ftJJRK 

2 2 2 3 3 

RhI 7^W$&), [irCl (cyclopentadiene)] % [irBr (cyclopentadiene)] N [Irl ( 

3 2 2 2 2 2 

cyclopentadiene) ] N [IrCl (pentamethylcyclopentadiene) ] N [IrBr ( 

2 2 2 2 

pentamethylcyclopentadiene) ] N [Irl (pentamethylcyclopentadiene) ] » [IrCl (cod) 

2 2 2 

] . [IrBr (cod)] . [Irl (cod)] . [IrCl(nbd)] . [irBr(nbd)] . [Irl(nbd)] . IrC 

2 2 2 2 2 2 

i xfam. irBr yiafam, in ^mm^mfhti^o tuis^, nteJE%&m 

3 3 3 
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[0048] ^Woat^fim^T^b^Ci) tt. M£t£Tfc<D£5\^XW3£rz>z.k& 

(i) v^^/rvVS^Mit 
Mbi4] 



R 3 ~R 7 «ttlfEi:lllC 0 ] 

Mkl5] 



R 3 ~R 7 «ffffEi:^ICo ] 
[0049] fcK^^fcLTtt, ^JiiitKy^yStt^ tKy^yttt, fcK9^^g^fe!fe 

0. 3~0. 5. #mXf3:0. 35~0. 45<DHBmfrbT&'£M$l&tlZ>o 




(6) 
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!J3-;^x^/vx-t^, Th7tKn77y, 1, A-i/Jr^y \ 1, 3-i?tty? 
^^(D^—TivMs tPS—tv^ ^y/—/v, 2-:/n/V— /K n-y*yy—/v, 2- 

[0050] _hfBSJ^f*, &^icfo\^xi&m<Di?j±T'?ftfrthz> 0 i&mti^x^ mm&m. # 

MSiLt«, i^mtv^y^ *mk~ryyy^ jmnkwjy&moT/vjjy 
&m*.mm, mm-bvy^ %mwyj», mm^y^yyj*. mm^^yj^m 

-rhvy^ Tkmik^ym^hvy^ i^mit^y^T/v^yj^m^my^mtmm 

^m^^ti^x^ mz.i~£*vyj*yb*yb\ -rbvy^b^-yb\ y^-Mh^K 
, 7"hy<7^h^>K, jj})y^yyvtf3ri/b\ #y?^tert-^>^K#<DT/v#y 
^mr^^yvm. w)yj^yyy^b\ mTomwcrbvy^ mmxvyj*. mm 
^y**yy^ mm^^yyj^m(Dr^v-T^v±m^m(Dmmmm, m^b 
y^/vT^y, -My-yn\£/v^;vr%y^ n, N-v^/vr^y^ t°^yvV, t° 

Viyy, 4-vv^vVT5/t°yvV, 1, 5-S?TiFtr^P[4. 3. 0]7t^-5-^^ 1 
, 8-^TlFtfi/^n[5. 4. 0]!7>^-7-^^ hy-n-^vKT5:>\ N-^ 

yy^ ^k\Yyfn\£)v^y^yy^ y^-;v^y^ xf-M)^^ -yn\£ M)<f-y 
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ffiA^LT, 1. 5—2. 5^M(Df5ffl, i«90*L<^l. 7—2. 2^*<D$5H^^ii 

[oo5i] fcfoH&fe. ii^io~5o°c. ^v<mo^4o°C(Dmm^hm^:m^ti^o 
mti^xn. mmmm, m^mm, m$r, w&m,, qmp^w*??* 

[0052] (2)3fcfffitt^«i|(l)0li 

[0053] lEfitsisra:. tr^-a— /vtmtLX»-hz>t\ m^Rx^mmh^^w^ETxn^t 

:r#^ i/^n^dri^>-#(DJigJK^^*^m, -<^V, M^r.>\ 
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Pt>x-f/V, tert— ^Vk^/Vcn— 7VK v^t^v^^, rn^Vl^yri— /V 

^h^tK^y^^ i, 4-v^=w>\ i, s-^^f-y^^cD^ 

■So 
o 

[0055] (3)Nt^(Z)g^/V*^;H©iA 

^[_hfB— ^(1) ICJSVVC, R'XteR 2 ^^— ^S-SO R 13 (R 13 ^tiffB^^I 

2 

^^/V^i/^T5>-[±fB— ^(1) iCfcVvC, R^tm^s^t^-SO R 13 (R 

2 

[0056] Wft—MkMbLXK, m%-&— H8&.(8) 
R 13 -SO -X 1 (8) 

2 

X^NP^VJgH'-^U R 13 teltfifB^C 0 ] 
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—m^(8)xm^n^/^^/^9^m<7)Mci^Mti,x^ mx.&, *?i/*;v 

[0057] ^^fflv>e,tt5^^ur«, *as*as^ds^tf e>tb«o 

Mti&^b-cte, ^tix.{i, ^^y->^, TkggH^y^ Tkmikv^vj*. m.m* 
m.wtrwj*. &tm&m*vt7^ &m?r\vv&, 

, -rhv&J&h^-i/K ^y^A-ry^n^i/K, #y^tert-:7>^K^oT/v#y 
&mT;v^i/Ym, m^j^ry^^\ m^mm^-bv^^ mm^v^, mm 

y>>>\ A-Vff-fVTKSW vV, 1, 5-^Tiftf^n[4. 3. 0]/"?--5-^>\ 1 
, 8-i^Tiflf^a[5. 4. 0]7^#-7-3^ hy-n-y^/VT^ N-^ 

v-^a Ift^ntvw^^^A, y^/vy^A ^/vy^A yutwy^j* 
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m&iDtizmmn. ^^^t^w^^cd^lt, mm. 0-2. omm, m 

*lXttl. l~l. 2^S©4Sffld^ai3BiR*tt5o 
[0058] S^-fflv^;H^«£L-Cte, 0g*.tf, — ^rf-^, ^7°^ irWy^ 

^^-/v^—^r/v, "rY^Ynyy^^ l, 4-i^aH^ 1, S-v^^y^^tf)^— 
[0059] iiST- 10~50°C, 0*b<«O~2O o CO^H^^ill:^X§^o 

sisi^ratt. a^3~2o^ra. 0*L<»5~ioi^iig©f5H35^3ii3BiR$ti«o 
^^fe^b-cfi, ^^m, mm, dim, s^s, ❖a^wh^ 

[0060] *|HW«>3te^ffi*^JR- v ? T^^f*(2) M\ 0»Rtf, Angewandt Chemie 
Int.Ed.Engl.,36,No.3,286(1997)#(D^m^lB^^^j;t9W^^^i-6ri:^ 

"C#5o Angewandt Chemie Int.Ed.Engl. ) 36,No.3 ) 286(1997)^fE<c^#fi§^J; { 9^M 
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fc^XBCJ&£&ZZk\z&9&Z>ZLk&'V%Z>o --"C\ ±|E— ^(3) fc*5tf5nas 

[0061] ^^tt»^M-^T^>-#t#:(2)(DMit»,^o#^T^f5^^^0*b 

>m<D^nf^ikmk7kMM, y*y— /K ^y— /K 2 -:/n>>V— /K n-:/^y 
—/v, 2-^HE^^y— /v, -^vvkT/i^— ;^©7/^- /ME^s^f ibti, 

[0062] ^^tt»^S-^T^>-#f#:(2)(DMit»^ ^S^^CT^O^T^T 

/vr^ytfyvV, i, 5-v ; Tififv'^n[4. 3. o]y^--5-^^ i, s-^riftf-^ 

yn[5. 4. 0]>>V^-7-3i^ hy-n-y^/VT5^, ^h^y^-zv^w^T^ 
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[0063] K^nmi-i^m^T^h^ u) w&&m\\^m (3) m^mmm^x 

BtJ&mfflfe. RfcU&^fttm^T^k&M (1) , W&4LWk\Y&m (3) #<D 

bL>x^ m.^. ^m^nmmti^x^mxh^o ^mm^n^^m^mtv 
-eta, ^l<^^tK*(ip^, tK^x wt^ic 0 )^v^c*i{M(g 

[0064] ^PJ(D^^M#^JS - ^T^^lg^: (2) mtf^ag5nftfejffi£LTffl 
^(2-l)-e^^7fe^ttS#^S-^T^-tKyKlg#:^oTV^ 0 £fc, 
-2)-e^$^3fe^^^M-T^KIg#:^^oTV^ 0 Z.tibft¥fe&m® 

mm 



WO 2005/092830 



37 



PCT/JP2005/005728 



R 4 




[0065] ^mx<Dft¥m&m&&m-i?Tv^fc&^w^mmt^xm\^fcT 
$ET^m^xMJfcir%T/v=i—/vbirttmx&% 0 ~<Dm&^ mn^b^m 

bLX7v*c7/Wj;trb>'&®imirZ>Z.b\z.£V)^ ft^&T^—^&M&irZZ.btf 

¥m&&ioo%(Dh<vxfefj:<^ x>b^<D%m^w-^^(D%m^m^^- 
^m^<DT/^-/vm<Dm^mK^^xmm^ti^mn<D^b>mt^x^^ 
\^^x^tih(Dm^<^^mm^m^xRmimir^b^x^ 0 *&w<dj? 

fe^&ttS^bV ^b^mt^X^ ^X.f«(Z)-^ (4) 

Mbl7] 

0 

R 21^\ R 22 W) 
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r 21 £r 22 ^i^l-c, mMm^-r^n^Y^^m^x^x^w ] 

(5) 

OH 

( i ) <z> ^ ^-effc w viz&mt c-efc§ 0 

[oo66] m^mtTkmrn, m&Mmm^m^t^x^ m^m^, &mm&. r>\> 

=i^yMs TV—/vJr^y^ T/v=i3ci/Z>/V7$^/vM, TV— 

, T/V^/V^S, Ty^/^ztm, TV—7V^m, ^n^VJgf, ^n^V^ 
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[0067] BlSlS^LTOT^/V^i/^^bTtt, IIM^^/V^V^, ^^WJA^l^gt^ 
^O'^M^^m, ^t/^t^S, ^•/-n-lV^^v^ ^r7n 

/V^-^-S, n-^ 0 ntVV^-^-S, 2-7°nt7V^-^-S, n-^'f^ftS, 

tert-^^/l^-^-^ ^^^-/V^-^-S, ^S^/V^^S 

T^;V^;V^^t\.X\^m^m.mm-l^<DT^;V^;V^m^mfhfh^ 

[oo68] m^^T/v^u>-i?^r^ymxfo%m&fe. mz.u±mTv— ;n^77/v^ 
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3VI^ TV— T7/V^r/V^(D^b7K*^(Dgm^-e©m$tL^lhyM# 

^/kv/y/i^ tert-^/v^cn^/kiyy/k^, hy^-yi^yy/i^^^f ibtb 

•So 

[0069] *fc, — $£5£(4) ^*5V>T, R 21 ^ 22 ^5lV^;^bT, ^7/V^/VS^^*ig 

nz&^mxfotn^ \ 

[0070] — ^ (4) -emtsnZSrb^Mte. -fn^y;Vt^Ylym^tiUXX \ SP^, — Wi 

5£(4) ^^ott^R 21 ^OT 22 »7K*J®^--e^<, ^oR 21 tR 22 ^^/ (f §s-efeixifj;< 

^<>^/VT±b>, 1 — 3, 4-v'tKn-(2H)-^^W^ 
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[0071] Mb 19] 




Rx : CH 3 , C 2 H 5 , 'Pr, n-C 4 H 9 , etc. 

R Y : H, 2-CH 3 , 3-CH3, 4-CH3. 2-CH3O. 3-CH3O. 4-CH3O, 

2-tBu, 3-tBu, 4-tBu, 2-CN, 3-CN, 4-CN. 

2-CI, 3-CI, 4-CI, 2-Br. 3-Br, 4-Br, etc. 

Rz : CH 3 , C 2 H 5> C 3 H 7 . <Pr, n-C 4 H 9 , etc. 
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[0072] Wb20] 




[0073] ^mm(Dm^m^xmhn^±m-m^:(5) "xm£tiz>yt$ffi&y/va—/v 

[0074] *»W03te^H42jRT/V'3— yv©5iat^ife^ SP^, _hfE-^ (4) t?*$tt§ 
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f*. 0!l;tfif . Angewandt Chemie Int.Ed.Engl.,36,No.3,288(1997)#<D^Cife(cl|E^<Z) 
jj&X$f5Z.b&X%Z) 0 Angewandt Chemie Int.Ed.Engl.,36,No.3,288(1997)<DfEtt 

^f^T^j^(l) tm&&m4k&® (3) t^Ay^S^^r^ 
ftbjftSrfflV^T^r©»-e(in situ) ^M5EMJ&^T5»1^te\ 09*: ti, 
J.Am.Chem.Soc.,vol.ll8,4916-4917(1996)#0^ife^|Eft(D^fe^^T5^^^"e# ; 5 
o J.Am.Chem.Soc.,volJ18,4916-4917(1996)(OfE<!c^#^br^Kl0#«^jAtfo 

m&pT^k&m (i) bm&&mfc&vo (3) ^ffei~w»»Lfcs 

[0075] ^^J&Mfl&OtefflStt, ^rh^^^UT, M^10 _1 ~10" 4 ^i, 0f;L<ttl 

x<DRfotfmifbtiz>o 

[0076] ^6W03te«H4T/v=i— /^©jjftat^ifett^ ^£LT7RMv^fT5^i:tfW 
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[0077] *36W03te^H42jRT/V'3— /KDll^it, m^^frh^mnfflB^KkQ. 

/Vcn— iy^h^y^^, ^h^tKn^^^, 1, 4— 5WMf:<\ 1, 3— SWf-y 
9^©;n— TvMg, 0tRtf;rf*y— /v, /v, 2-^1^/— /K n-^y— 

— /K ^ntVy^yn-zk, i, 2-^n/^t-;K ^yi?y^<D#ttT/v=2— 
, Tirh^by/K N-y^/Vt°nyK^, ^^/K*/V*^>K#^#ff kfrSo -ttfe 

[0078] m&M.m$. S^ttf?r#tLt, M^15~100°C, 0]£L<te2O~8O o C<D$5H 
[0079] ^W<D3fe^SH4T/V=«-/KDjBl5t^, SP*>, _hfB-^(4)-e^^^/rh>' 
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mm[Hx\ m^itmm¥m^pU(Dmm^mmim^^x7^m^m^x^t^ 
ydx&tim»itvb&.m *imxfo% 0 

[0080] 7k*#fc^»fC£LTte, =¥SftXtt*r©i£ig, 

^^x\^(omm\^n^^k<Dmmtvx\i., *e&tDT/>#y&m^ r>vm 

^mtmmtcDm^^bvx^ ^^x^m^m^mmt^ 
&b<D. ?£\<^mmm^m<DM<D&i&bt£%i>(Dxfoti&£\\ 

*cmbi&$:M)$,irZ)TMV&mbL,Xfe, y^W», ^bV^^ #y?A, ;v\f*Jf?J>> 

[0081] iitstLtti, ^afcfry^A, Tkmikxvvj*. itmw^ttJ*. mm.* 
m-rvw^ m&rwvj*. &m&m*vvj». Tkmk-rbvv^ mm^r^vj* 

^if-w^ **^y^-^T/v^^A^(D^js7K*^#i^^^tfb^o 

b\ -rbVVJ^tti/K #WJ*4y7'utf*i/K ^y^Atert-^h^H\ XVVJ* 
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>\ *MV7n\i°/V^;VT^>^ N, N-v^^T^y^ txyv?y^ t°y^y, 4- 
vW/VT^yt'yv^ 1, 5-^T1ffcTv^n[4. 3. 0]y^-5-^^ 1, 8~i?T 

/V-^Jf^VM^ y^/V-y^i^ y°n\£M)^-y^ n-y'^/vy^ 

[0082] 7Kmm^mnti,x<DT/^—/vmtvx^ 7kmw^& « ti^ttswr 

y— /v, -fy^'V— /k n-^y— /k sec-y^y— £>*u ^"CVf 
[0083] *^^<DT/V3— /Hg©3ftaS^ifel!:*3V^W:. ^^r Mtg,EJ£ fcffl v ^c^F^F 3g5n 

mmi^ *&&&BU&<oifcT&. ^&&Mm&*mmtL-xm&irz>z.b&x% 

<fe><5 0 

WKMx.X2mtV^ ^(D2mtf£^X\,^£iJtMfrh7km&ftM1-Z>Z-bK£V)^ Tp^p 
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[oo84] ^mm^xn^ti^^m^t^^^^mrm. *m*&im-z>K 

"jmXfoZtf, ^(DMtfomtlsXfe, m*.t£. ^if^ — ^j-y^ 

/Vrc— ^hdf-v-^^^, rc^^^^yn— 7VK ^h^tK^^ 

V, 1, 4 — v^3rlJ->\ 1, 3— S^^-^y^^^^^— tVM^ T-fehV, ^f;Wxf;l/ 

^nnx^y, ^nn*M, M^it, o- ^^nu-O^m^^n^itmt 

[oo85] *fc, miR$tb^i^M<D^^r^ftb^«, <&^a£CT«S^iM#^To 

fern, i^cxtti^a^^^Hj^^s^ffl-rs^^-ets^, i©^m 



m's:mmir%m<vz.bteft:mxib% 0 

m<vxnhtit^^mmmr^-M^ mm^mwi^m^unmtvxmm 

x&% 0 
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[0086] *mm<Dyt¥&i£m&&m-i?7^$gfctt:, ^^^mKmmr^ym^ir^ 
m^K^n^tcm^at, mmmm^v^^^mxh'o, ^b<Dmm^ 

[oo87] sit, mMMtzzy&mw&xyMtfomKmmirzfiK ^m^tihmmm^ 

1) ^f^n-^h^^-(GLC) : Hewlett Packard 5890-II 

2) ItMftg. : 0 ^t^ASCO DIP - 360M^3feSfi- 

3) 1 H-NMR, 13 C-NMR:DRX-500, BURUKER^tM 

4) mMW.Vf?v-^ysf77j— (hplc) -.mww^ lcioat & spdioa 

mmm i 

[0088] 1, 2-v ? (4-N,N - V^/VT^jy^^/V) -1,2- i?T^XD&)$ 

(1) N-i?^/VT^y^>l/7i?>(D&f$, 

tR^v^gfc^i&lO. 4g(0. 08^MRTf7k78mL&m&lsfcMm^ 28%T^ 
^e^T7K8. 9g(0. 1464^e/V)^P^P|^b^ 0 m^X\ ^.(Dm-W^ 4-N, N-v 5 
^/VT^/^y^T/V^H^e. 76g(0. 179^e/V)<D^h^tKti^^^(THF)80m 
L^m40°CJ^T-e2B#^J^±^^t-CMTL/cm. J€^^IM-e2~30#F^«#H 
JS£-frfc 0 ^«^28%T^^T7K^P^.-C^KjB^T/V^y'l4^Lfc^, h/V^ 
100mL^Px.T10°C«^PL, #f ffiLfcjt&@#:£ltiIfcU W^^RTfTkXM 

ftffifrvti 0 mm^mmm^hnhntcm^TkRm^yxm^^fc 

o ^■^fcm^W^ypX^m^^, 23. SGgtDfev^-N, N-vW/VT^ 
/-<^>/T^^^#7t 0 #btbf-fev?4-N, N-v ? ^^/kT^y-<^yTv ? ^23. 36g 
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Iftil^WL, ^MbT, HSi/4-N, N-^^/VT^y^^T^ig. 75g 
£#fc c IW83. 97% 0 HPLC-a-M:98. 04% o mp: 265~266°C 0 
[0089] (2) (1R, 2R)-1, 2-> ? (4-N, N- ^^/VT^y^^/V)^^- 1, 2-^ 

liffflMT> »n^l9. 62g(0. 3^/vmOTHF300mL£?ill^Ufc?»tF 
^ -40°CJ^T^?E^b^^^28. 45g(0. 15^/V)£40^;WTMTU 

^ ~<£>,Rj£^^ -25°c-e> ? 4-N ) N-vW/vr^y ^y/r^ys. 82 g (o. 03 

g£300g(|§:f£gg30g, 7k270g) tpK&AlyC, WftLfc@#:^«ifeUBl@f*0!& 
Mfi*9. 31g) , MmfrhTYLF&mfclst'o ^M&^?w^^X2\Htffcfr^ tKS 
^20%NaOH7K^IS-e c FfPbT, 3&T/V#ytt (pH> 1 1) £L/ciL THF600mL 

u m)±mm\^xTUF^m^x, mi, 2— ^(4-n, n-^w^7x=/v) 

rc^-u^-i, 2-v ? T^^6. 78g^#fc Q 

#fe;ft^cfil, 2-v ? (4-N, N-1?^;VT%;7^-~;V)^U>-1, 2-i?T^ 
Z/3. 48g(ll. 68mmol)S:W^y— /V25mL^M^b^l^^, VoMTX'MM^. 
4. 9g(49mmol)^TU Jf#Lfc^ «ff T^#^LTp<*y-^&tfr!k£r©* 
LT, 2-> ? (4-N, N-^y^/kT^y^^/H ^l^^-l, 2-^T^^ 
It4. 6g^#/c 0 #^fcftl, 2-v ? (4-N, N-vW/VT^y^^/k)^!/ 
^-1, 2-> ? T5^^^^y— /V20mL-C*if-L,^^Lfc^, ^Mb-Cl, 2 
-^(4-N, N-i^y^-/VT^y^=/V)^^W^-l, 2-> ? T5^^^2. 66g( 

2-^(4-1^, N-^y^/VT^y^^/H^U^-l, 2-v 5 
T^^^^ *^^MJ^O. 923g(23. 08mmol)^.U^7K20mL^K^-S^P 

mmvtcMM^wmu T^xm^L-t-m. m^mi^x, um^^m, 2-*? 
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(4-N, N-i^^/l-T^yy^/V)^Uly-l, 2-v ? T^^l. 04g£#fc o mp = 
106~6. 5°C 0 HPLC-^*:61. 9%[Chiralcel OD-H*7^ (^t/V^/l'tt 

[0090] #^>tvfc9ir^#:(Dl, 2-v^p-N, N-^^/VT5;y^^^/V)^^W^-l, 2 
-^T^£l%^/— /V|§?&£U ^5S«^n-^h^^— [Chiralcel OD- 

{^^;v^^M±m mm , mmw /V25$p+n-^^^75gp 

2%CD1, 2-^(4-^ N— ^vKT5/:7«/V) 3^ 
2-v ? T^>'112mg^#fc 0 ^©^©©S^t^f t^- (IS, 
2S)-f*6. 96%, (1R, 2R)-#:82. 88%(^-#:4. 1 1%) "X*$y?ito HI 
— HPLCMftdS, 2S)-f*5. 03%, (1R, 2R)-#:91. 8 
l%(^y*-#:0. 24%)<D(1R, 2R) -ftouifUm, 2-v ? (4-N, N-vW/VT57 
7i^) a^l^— 1, 2-v ? T5>63. lmg^fto 
Mp = 133~134°C 0 
[a] 2 °= + 98. 2(C=1.3^/— /V) 

D 

*H NMR(CD OD, 500MHz) : 

3 

2. 77(12H, sh 3. 83(2H, s) , 
6. 57(4H, d, 11. 7), 6. 9(4H, d, 11. 7) 
MS(-r^-Wb&APCI + , m/z) :282. 2(M + -NH ) 

2 

[0091] (1R, 2R)-1, 2-v ? (4-N, N — i/^^/VT^/^^^-sV) ttf-X/'y— 1 , 2— 

H»!ll-e#^tLfc(lR, 2R)-1, 2-> ? (4-N, N - ^^VVT^/^^/V) m 
^•1/^-1, 2-v ? T^50mg(0. 167mmol), hy^/VT^17. 7mg(0. 1752 

n^K28. lmg(0. 1593mmol)O^Pn^^yimLM^0. 05mL<5ol5# 
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, 2R)-1, 2— S^(4— N, N—^^/VT^yy^^M^-^-U^—l, 2-i?TKXD 
^/-<^-£V;*/K7t^K73. 9mg£r#fco HPLC-a"*: (1R, 2R) -#85. 65% 0 
&bfrltd®M<D(lR, 2R)-1, 2-v ? (4-N, N- 5?^/VTKS7^~A') 

2- ^T^^^^y^^ifV^/V^T^K^rTLC^V— h {l/^^r;V) \ 
mm^XTYLY^m^X^m^ THF&tW/— /V^tttLT, 57. 4mg(D|tM 
(1R, 2R)-1, 2— ^(4— N, N-^p<^/VT5:/7^/V)^^-V^-l, 2-i^T^ 
>-<D^/^^i£>^/K7x5K^#fc 0 HPLC-^m: (1R, 2R)-#:90. 3%, (IS, 2 
S)-#2. 2% 0 
mp:164~5°C 

*H NMR(CD OD, 500MHz) : 

3 

2. 68(6H, s), 2. 74(6H, s), 3. 85(1H, d, 9. 1), 
4. 22(1H, d, 9. 1), 6. 24(2H, d, 8. 7), 

6. 47~6. 50(5H, dd, 8. 9), 6. 85 (2H, d, 8. 8), 

7. 14 (2H, t, 7. 6), 7. 27(1H, t, 7. 6). 
7. 4(2H, d, 7. 6) 

MS(-f^-Wb&APCI + , m/z) : 

422. 4(M + -16), 461. 4(M + + 23) 

[0092] (1R, 2R)-1, 2— 5?(4— N, N-^^/VT^/y^M^U^-l, 2 — i?T$ 
^(D^B/^<>-\f>^/Vyr^t [RuI2 (mesitylene) ] 2%5%\^T J ZY7^/XD7k. : M 

(1R, 2R)-1, 2-> ? (4-N, U-i/^/VT^;-7^/V)^Ul/-l, 2-i^T^ 
>-C0^e/^^if >-.X/K7x5;K4mg (0. 0098mmolh [RuCl (mesitylene)] 1. 8 

2 " 2 

6mg(0. 0032mmol), ^^^-hy^O. 45g(6. 7mmol) < R.t) ? ^c4mLSr?S^Lfc 
l^tpi-, 2g(l. 66mmol)^P^T50°C-e2. 5R#figjf #^J&£ 

*^^r^>, ^4*97. 9%, «l*99. 62% 0 t'T/Vn- /Wfctf5#£>*vrv>5^£ 

a£^TB#<D7kJg<DpH«;8. 4-e^ofCo SJ^^-S^t-^76. 4mg(l. 66mm 
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^-e^Mb/'^,^ftliL-C(lR)-^^/kT/V=3— /VO. 19g(OP = 90. 78%e 
e)£r#fc c 

mifcm 4 

[0093] H»!l3(D^Kji(DSflJffl 

H»!l3^*5V^T, SJ^H-T^^lHllDlbfcTKiB^^Tirh^/^O. 2g(l. 66m 
moD^P^L, 50 o C^16B#rHlJt#HJS^-frfc^^>, ifte^88. 7%, 51^100% 

fc 0 BOS^T^, HW'jS^lll^t^^abTdR) -7^^/VT/V=3— /M). 19g 
(OP = 87. 7%)<H#fc 0 

^^^!J 5 

[0094] (1R, 2R)-1, 2-> ? (4-N, N- 9 J* e f-!V7%f7zc~fi'} a^V^- 1, 2-v>T5 
^(D^ey^^V^/v^r^Ki: [Cp *RhC12] 2&m\t^tcT±h7^S^<D7k^&W}M 

TV 

(1R, 2R)-1, 2-v ? (4-N, N-^^/VT^/^^/V) ^lx^-l, 2-v^T5 
^(D^y^<^ifV^/V^T5K4mg (0. O098mmol), [Cp*RhCl ] 1. 98mg(0. 

2 2 

0032mmol) . ^m^hVV&O. 45g(6. 7mmol)&t^4mL^M^Lfc|§$ttp^ 
T-feh^/M). 2g(l. 66mmol)%m^X50X;^4mmMWRJfc&&fcb^^m 

ikm$2. 34%, «*ioo%-er/v=3— 7 k#:^#^tt-cv^r^«^^ 0 S 

J&^TR#<DpHte8. 85-efeofc 0 BO&fct-T^ ^ifef?!l3^fS)#^^^aL-C(lR) 
-7x^f/V7;Vn- ;V0. 19g(OP = 92. 4%ee)£r#fc 0 

[0095] ^^(D^^^T^^b^^A/T^S^BJ^^^M-^^^ 
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iz.m^^mm^m(Dmm^mmir^h(Db^xmm±m^xmm^h(Dxh^ 0 
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IHTVS^to )Sr^U R 3 ~R 12 «^c^3i:LT, **1j§h\ «X£#L-C 

[3] 

Wb23] 



2 

[MX L ] (3) 




(1) 



m n p 
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«3^U nttOXttlSr^U pfilX«2^i~ 0 ) 

[5] ^f^mmmm^K ^m^mmxh^, m^m^mm^^mmmmo 

[6] 

Dffc24] 



lX(4-SO R 13 (R 13 ^»mS^#bTV^TtJ:V^^7K*S, v^^y/l^Xte 

2 

3 ~R\ RTfR 8 ~R 12 (Dft(D<pfj;<khl^femMT^;mX&% 0 ^Xm^tlZ^lfe 
[MX L ] (3) 



^Asx?j:%7F#&mmmmo 




(D 



m n p 
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[io] ^h^g^#c<z>— ^(4) 
Mk25] 

0 

R 21 ^LtJ«R 22 {»^Miz:b'C. B^Sr^rb-Cv^iv^b**^, MIS 

Mb26] 

OH 

R 21^k R 22 (5) 

* it^^i^L, R 21 &OT 22 teff|fE£|lJ|C 0 ] 

[12] ^fflm^^^tt»[HIlR^ff^Il8~ll(DV^T^^-fB*^Miit^o 
[14] [U^$ttfc^^FiS5utt^^yf--r^/Vi-§ft5j<il8~13(DV ^ ^^fBlK^Mit 

[16] lb) 

Mk27] 



WO 2005/092830 



58 



PCT/JP2005/005728 




r 2 «:, ^mm*. m^m^m^x^^xh^^mtyKmmx^-so r 13 (r 13 

2 

^y/HXttitr^/s^^to mu r 3 ~r\ &m^ 8 ~R 12 <Dft<^/jK£Mo 
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